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Abstract-JPEG2000, the new standard for still image coding, Quantization, user defined wavelets, arbitrary wavelet provides a new framework and an integrated toolbox to better decompositions, general scaling-based ROI coding, and address increasing needs for compression. It offers a wide advanced error resilience schemes (Fig. 1) . It is actually a range of functionalities such as lossless and lossy coding, toolbox with technologies useful for various specialized embedded lossy to lossless coding, progression by resolution applications. Part 3 defines motion JPEG2000 (MJ2 or and quality, high compression efficiency, error resilience and MJP2) and is based on Part 1 of JPEG2000. MJ2 will be region-of-interest (ROI) coding. Comparative results have used in many different areas, as for example in applications shown that JPEG2000 is indeed superior to established image where it is desired to have a single codec for both still compression standards. Overall, the JPEG2000 standard offers pictures and motion sequences (which is a common feature the richest set of features in a very efficient way and within a of digital still cameras), or in applications where very high unified algorithm. The supports dyadic decomposition only, as this appears to yield Numerous architectures, both hardware [5, 6] and software the best compression performance for natural images. The [7] , have been proposed so far to reduce the computational DWT can be irreversible or reversible. The irreversible and memory requirements. The demanding architecture of transform in Part 1 of JPEG2000 is implemented by means the JPE2000 is anticipated by its coding efficiency, which is of a 9-tap/7-tap filter bank. The reversible transformation in much higher than that of the other coding approaches or Part 1 of JPEG2000 is implemented by means of a 5-tap/3-standards, both for the lossless and lossy cases. This is tap filter bank. The actual wavelet transform implementation particularly true when the additional features offered by the can be done in two ways, namely, by conventional JPE2000 are also taken into account [8, 9] . As a rule of convolution and down-/up-sampling, or by lifting. Lifting thumb, the JPE2000 performs better by approximately 2dB
consists of a sequence of very simple filtering operations for than the JPEG for all compression ratios (lossy case). In the which alternately odd sample values of the signal are following a brief description of the JPEG2000 encoder is updated with a weighted sum of even sample values, and given and some interesting multimedia applications, that even sample values are updated with a weighted sum of odd already have adopted the JPEG2000 standard, are presented. sample values. In both implementations, the signal should be first extended periodically. This periodic symmetric II. JPEG2000 COMPRESSION ARCHITECTURE extension is used to ensure that for the filtering operations that take place at both boundaries of the signal, one signal Figure 1 shows an illustration of how an image is sample exists and spatially corresponds to each coefficient of transformed through the different stages of JPEG2000 the filter mask.
B. Quantization regions of interest coding/decoding, resolution and quality
At the encoder, the scalar quantization operation maps a scalability, and error resiliency. given coefficient value to a quantizer index, which is then encoded as part ofthe compressed bit stream. At the decoder, A. Region-of-Interest (ROI) the quantizer index is decoded and converted into the ROI is a feature allowing for coding or decoding of corresponding quantized value. This operation is lossy, certain regions in an image with better quality when unless the quantization step size is 1 and the coefficients are compared to the rest (background) of the image. This is integers, as produced by the reversible integer 5/3 filters.
performed by scaling up coefficients influencing the ROI so Each of the transform coefficients ab(u,v) of the subband b is that the bits associated with that ROI are placed in higher bituniformly quantized to the value qb(u,v). One quantization planes. During the embedded coding process, those bits are step size per subband is allowed. All implementations and provides a certain degree of spatial be extracted and decompressed independently, to recover the random access to the bit-stream. The block size is identical image at a reduced resolution, at a reduced quality (SNR) for all subbands, so that the blocks in lower resolution within any given resolution, or within a reduced spatial subbands span a larger region in the original image. A region, at the desired resolution and quality. JPEG2000 also neighborhood of spatially consistent code-blocks from each supports entirely lossless compression of images without subband at a given resolution level forms larger rectangles, sacrificing scalability. This means that an application is able called precincts. Code-blocks are coded a bit-plane at a time, to extract progressively higher quality representations of any starting with the most significant bit-plane with a non-zero given spatial region, leading eventually to a lossless element to the least significant bit-plane. For each bit-plane representation of that region. These features provide in a code-block, a special code-block scan pattern is used for applications and users with new paradigms for interacting each of the three passes, i.e. the significance propagation with compressed imagery. The wavelet transform and bit pass, the magnitude refinement pass and the clean-up pass. plane coding in JPEG2000 algorithm allow for resolution Each coefficient bit in the bit-plane is coded in only one of and quality scalability types by an adequate construction of the three passes. A rate distortion optimization method is the bit-stream.
used to allocate a certain number of bits to each block. license-fee free nature of JPEG2000 has also been an important element in the adoption of JPEG2000 compression
